Identification of two nucleotide-binding domains on the PB1 subunit of influenza virus RNA polymerase.
Influenza virus RNA polymerase is a multifunctional and multisubunit enzyme consisting of three viral P proteins, PB1, PB2, and PA. We have previously shown that radioactive 8-azido GTP (8-N3 GTP) was photo-crosslinked specifically to the PB1 subunit. Here we confirmed the specific crosslinking of PB1 using oxidized GTP and further identified the GTP analogue binding domains after proteolytic cleavage of the crosslinked PB1 with V8 protease. The cleavage pattern of PB1 was determined by analysis of the amino-terminal proximal sequence of fragments generated in the presence of increasing concentrations of V8 protease. The GTP-crosslinking was identified in three fragments: two adjacent fragments, P6 starting from residue 179 and Pllb starting from residue 298; and the third fragment, P11c, starting from residue 458. Thus, we propose that two GTP-binding sites exist in the PB1 subunit, i.e., the amino terminal-proximal site I located at the boundary between P6 and Pllb, and the carboxy terminal proximal site II on P11c fragment. The locations of GTP-binding sites I and II are close to those of sequence motif A and motif D, respectively, conserved among RNA-dependent RNA polymerases. Of the two fragments forming site I, the crosslinking of 8-N3 GTP is higher to P11b, while that of oxidized GTP is higher to P6, suggesting that the ribose and guanine moieties of GTP bound in this binding pocket face P6 and P11c, respectively. From the V8 concentration dependent change in proteolytic cleavage pattern, it is likely that the two GTP-binding sites on PB1 protein are located on structurally different domains. The existence of two GTP-binding sites is discussed in relation to the binding sites for substrates, primers, and products.